. Among more than 20 species that now exhibit a cosmopolitan status, only 2 (D melanogaster and D simulans) were able to adapt to different climates and proliferate both in temperate and tropical regions (David and Tsacas, 1981) . Various species, including D subobscura, D robusta, D melanogaster and D simulans (see David et al, 1983; Capy et al, 1993) , exhibit genetic latitudinal clines for their size, and flies are larger at higher latitudes. Also laboratory experiments made on D pseudoobscura (Anderson, 1966) , D willistoni (Powell, 1974) and more recently on D melanogaster (Cavicchi et al, 1985) (Atkinson, 1979; David et al, 1980; Coyne and Beecham, 1987) . (Atkinson, 1979) .
Natural size variations may be heritable (Coyne and Beecham, 1987 (David et al, 1983) . A maximum size is observed at a fairly low temperature, around 15°C for the wing and 19°C for the thorax. A significant decrease is observed on both sides of this maximum, ie higher or lower temperatures.
Sources of variation
The data shown in figure 1 
Between-line variability and intraclass correlations
Variation between lines is illustrated in figure 3 . The significant line x temperature interaction is visualized on the graph by the intercrosses of the lines.
For each temperature, the between-line variance was calculated, and also the coefficient of intraclass correlation which estimates an 'isofemale line heritability' (Hoffmann and Parsons, 1988 (David et al, 1983 ), all these traits exhibit similar convex response curves to growth temperature, with a maximum below 20°C and a decline on both sides. A maximum size is often referred to as an 'optimum' (Gabriel and Lynch, 1992 ) but this must be considered cautiously (see David et al, 1983) . In the present work, we demonstrated that temperatures of maximum length for wing and thorax are clearly separated, thus making the argument of an optimum size still more difficult.
In the Drosophila literature, many papers have dealt with the genetic architecture and heritability of wing or thorax length (reviewed in Roff and Mousseau, 1987) . The isofemale line technique also provides an opportunity to estimate the intrapopulation variability with the coefficient of intraclass correlation (Hoffmann and Parsons, 1988) . We have found that this 'isofemale line heritability' is higher for wing than thorax, thus confirming extensive data on numerous geographic populations (Capy et al, 1994) . More interesting is the fact that, for the thorax only, this heritability seems to vary according to the environment, being higher at high temperatures.
As pointed out several times (De Jong, 1990; Falconer, 1990; Scheiner and Lyman, 1989, 1991; Scheiner, 1993) , phenotypic plasticity may be considered as a specific trait, independent of the mean. Most empirical and theoretical analyses have considered only linear variations evaluated by considering 2 environments. For example, Scheiner and Lyman (1989, 1991) studied thorax length at 19 and 25°C and found that the heritability of plasticity was much less than that of thorax length. In a recent paper, Gavrilets and Scheiner (1993) Wing and thorax changes are obviously nonlinear when studied over a broad range of temperatures. Such was also the case for pigmentation (David et al, 1989 ).
Presumably, most morphometrical traits exhibit nonlinear norms, thus complicating mathematical analyses and theoretical interpretations. In the present work, we analysed the shapes of the response curves by calculating empirical derivatives, as has been done previously for pigmentation (David et al, 1989 .
In Drosophila, as in most insect species, females are known to be bigger than males, although their development is faster (David et al, 1983 (Robertson, 1987;  Thomas, 1993 David et al, 1983 , for discussion). A long-standing argument is that fitnessrelated traits should exhibit a low variability due to genetic homeostasis (Lerner, 1954) and developmental canalization (Waddington, 1957 (David et. al, 1989) for which an adaptive significance, related to the thermal budget, is likely. For the wing/thorax ratio, a possible direct adaptive significance, related to the flight capacity, may be proposed (P6tavy et al, 1992) . For a given fly, the wing beat frequency increases with increasing ambient temperature (Reed et al, 1942) (Thomas, 1993) . This could be a general feature in Drosophila.
A last problem, which has been discussed several times, is the relationship between plasticity and natural selection (David et al, 1983; Schlichting, 1986; Sultan, 1987; De Jong, 1989; Gabriel and Lynch, 1992; Gavrilets and Scheiner, 1993 (Cavicchi et al, 1985) and also that tropical populations of D melanogaster have a smaller size (David and Capy, 1988) . We now argue that the wing/thorax ratio (or some related measurement) could be the direct target of natural selection. If such is the case, a lower ratio should be found in tropical populations.
